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Do Conditional Cash Transfers Improve Child Health? Evidence from PROGRESA's Control Randomized Experiment
By PAUL GERTLER* One of the greatest tragedies of extreme poverty is its intergenerational transmission. Children who grow up in poor families tend to be in poorer health and have lower levels of education. They thus enter adulthood without "the basic capabilities" necessary to take advantage of labor-market opportunities to pull themselves out of poverty and to enjoy an acceptable quality of life (Amartya Sen, 1999). As a result, children from poor families begin life at a distinct disadvantage.
In an effort to improve the circumstances in which children from poor families start out life, the Mexican government has spent considerable resources developing an anti-poverty program called PROGRESA. This program combines a traditional cash-transfer program with financial incentives for positive behavior in health, education, and nutrition. Specifically, cash transfers are disbursed conditional on the household engaging in a set of behaviors designed to improve health and nutrition, including prenatal care, well-baby care and immunization, nutrition monitoring and supplementation, preventive checkups, and participation in educational programs regarding health, hygiene, and nutrition. An additional cash transfer is given to households with school-age children if the children are enrolled and attend school. While financial incentives to encourage good health behavior have been used in Finland and France, PROGRESA is, at least to my knowledge, the first such program in a developing country. 
II. Experimental Design
The analysis takes advantage of a controlrandomized design implemented by the Government of Mexico. Due to budgetary and logistical constraints, the government was unable to enroll all eligible families simultaneously. Rather, it needed to phase in enrollment over a period of time. For logistical reasons, the government decided that it would enroll whole villages at a time and that it would enroll them as fast as possible so that no eligible household would be kept out of the program if money was available. Because equity requires giving every eligible village an equal chance of receiving the benefits first, the government decided to randomly choose which villages would receive benefits first.
As a result of this process, the government randomly chose 320 treatment and 185 control villages in seven states for a total of 505 experimental villages. Eligible households in treatment villages received benefits immediately starting in August-September 1998, while benefits for eligible households in control villages were postponed for two years. In localities assigned to the control group, none of the households received PROGRESA benefits, nor were they informed that PROGRESA would provide benefits to them at a later date.
III. Data
I use three indicators of child health outcomes to assess the impact of PROGRESA. The first measure is child morbidity measured as the mother's report as to whether the child experienced an illness in the four weeks prior to the survey. Child morbidity and socioeconomic characteristics were collected as part of a larger socioeconomic survey of all households in the experimental villages prior to the intervention baseline, again two months after the intervention began, and then three more times at about six-month intervals.
The survey included information that allowed me to apply the program's eligibility criteria and to identify those households that were eligible in treatment areas and those households that would be eligible in control areas. Using this information, I restricted the analysis sample to households eligible for PROGRESA. A treatment household is defined as an eligible household in a treatment village, and a control household was defined as an eligible household in a control village.
The next set of health outcomes measures are based on objective measurements. These include height measured in centimeters, "stunting" (defined as being two or more standard deviations below the age-sex standardized height of a healthy [U.S.] reference population [World Health Organization, 1979]), and anemia (defined as hemoglobin less than 11 g/dL adjusted for altitude using standard adjustments [Guillermo Jose Ruiz-Argiielles and Antonio Llorente-Peters, 1981]).
These objective health indicators are based on height and hemoglobin. However, because of the cost of collecting these measures, they were only collected in a subsample of the 505 experimental communities. A sample of treatment communities was randomly selected, and control communities were matched to the treatment communities based on population size, a socioeconomic index (SES), community infrastructure, and geographical location. The objective health information used in this analysis was collected between 1998 and 2000.
IV. Statistical Methods
The randomization and the fact that the control and treatment samples are well balanced in the observed characteristics imply that a simple comparison of mean outcomes post-intervention will likely provide an unbiased estimate of program impacts. However, I also control for other observed socioeconomic characteristics in order to reduce idiosyncratic variation and to improve the power of the estimates.
To test whether morbidity was higher among children in PROGRESA-eligible treatment areas, I estimated a logistic regression of probability of illness with the key independent variable being a dummy indicating whether the individual was in a treatment village that was eligible for PROGRESA. The model also controls for socioeconomic characteristics measured just before the intervention. The specific variables included in the model are the child's age and sex; the mother's and father's ages, years of schooling, and ability to speak Spanish; and household ownership, whether the house had electricity, household income, and average male and female wage rates in the village measured at baseline. The economic variables were measured at baseline because the cash transfer likely affected their values, biasing the estimated impact.
The model allows for an individual random effect because of the multiple observations on the same child across the longitudinal survey, and for a village random effect because of the cluster sampling (Allan Donner and Neil Klar, 2000). Few households had more than one child less than age 3 at baseline. For those households that did, I randomly sampled one child to include in the analysis.
The above specification (model 1) restricts the program impact to be constant with respect to program exposure. I estimate a second specification (model 2) that allows the program impact to vary depending on how long the program has been operating in the village. Specifically, I include separate treatment dummies for six-month program exposure, 12-month exposure, 18-month exposure, and 24-month exposure. I estimated the model separately for babies born during the intervention period and for children aged 0-35 months at baseline. While both of these cohorts experienced the benefits of the cash transfers, the well-baby care and nutrition monitoring, the nutrition supplements, and the general health, hygiene, and nutrition information provided their parents, the newborn sample also benefited from the prenatal interventions.
For the newborn sample, I use only the observations that first appear in the second follow-up survey (i.e., those whose families have been on the program for 6-12 months at the time of birth). This is to increase the likelihood that mothers have received full prenatal care benefits. Using data from the first follow-up would mean that most newborns did not receive prenatal benefits until well into the pregnancy. While this allows me to capture the prenatal care effect of PROGRESA, it limits the number of observations that I can use to estimate the effect of duration on the program. Therefore, given the sample size, I did not estimate model 2. Finally, newborns that were less than one month old at the time of the survey were excluded from the analysis. I estimate a model similar to model 1 for stunting and anemia. Whether a child is stunted and/or anemic is only observed once in the post-intervention period. Therefore, I am unable to include individual random effects or estimate the effect of the duration of exposure to the program.
Unlike self-reported morbidity and anemia, height is a continuous variable, and I can use linear regression models with a village random effect to estimate program impact. In addition to the socioeconomic characteristics used in the other models, I also include a series of dummy variables indicating the child's age in the follow-up survey in three-month intervals, separately for male and females. This is important to control for highly nonlinear relationships involving height, age, and sex in the first three years of life. 
V. Morbidity Results
The response rates to the baseline survey were quite high (93 percent), and sample attrition was low compared to other large longitudinal surveys. Specifically, over the two-year experimental period, 5.5 percent of the households and 5.1 percent of the individuals dropped from the sample. More importantly, there were no differences in attrition between the control and treatment areas, suggesting no systematic attrition bias in the analysis.
The morbidity analysis sample consists of children younger than age 3 at baseline and children born during the experimental period. The analysis sample consists of 7,703 children who were younger than age 3 at baseline and 1,501 newborns (i.e., children born during the intervention period). Table 1 guishable between control and treatment samples at the 5-percent significance level. Only three characteristics were statistically different at the 10-percent significance level. The results of the logistic regressions reported in log odds are presented in Table 2 . The first column reports the results for the newborn sample. The estimates suggest that the treatment newborns were 25.3 percent less likely than the controls to be reported as being ill in the previous month, a difference that is statistically significant at the 5-percent significance level. Similarly, the second column reports that treatment 0-3-year-olds were 22.3 percent less likely to be ill than controls, and this difference is significant at the 1-percent level. The third column reports the results for the programexposure model. While there appears to be no program impact after only six months of program benefits, the illness rate of the treatment group was 39.5 percent lower than the control group with 24 months of program exposure, and this difference is significant at the 1-percent level.
VI. Anemia and Height Results
The response rate for anthropometrics was 97 percent, and the response rate for hemoglobin was 92 percent. The sample for height consists of children age 12-36 months at the time of survey and children 12-48 months for anemia. The sample size for the height analysis is 1,049 treatments and 503 controls, whereas the sample size for anemia is 1,404 treatments and 608 controls. I matched the 1999 objective health survey to the 1997 baseline socioeconomic survey. Using these data I tested the hypothesis that the means of the variables in Table 1 are not different for the control and treatment groups for this subsample. Of the 11 baseline socioeconomic-characteristics means, only two are significantly different at the 5-percent level.
The estimated impacts are reported in the first row of Table 3 . The second and third rows report the means for the treatment and control groups separately. The first column reports the results for height using the cross-section data set. I find that treatment children are 0.96 centimeters taller than control children, and this difference is statistically significant at the 1-percent level. The second column reports the log-odds difference for the probability of being stunted. The results show that treatment children are 8.6 percent less likely to be stunted, but this difference is not statistically significant at any conventional level. Finally, the last column reports the log-odds difference for the probability of being anemic. The results show that treatment children are 25.5 percent less likely to be anemic, and this difference is statistically significant at the 1-percent level.
VII. Discussion
I found a significant improvement in the health of children in response to PROGRESA. Specifically, children born during the two-year intervention to families benefiting from the program experienced an illness rate in the first six months of life that was 25.3 percent lower than that of control children. Treatment children aged 0-35 months at baseline experienced a reduction of 39.5 percent in their illness rates after 24 months in the program. Moreover, the effect of the program seems to increase the longer the children stayed on the program, suggesting that program benefits were cumulative. I also found that treatment children were 25.3 percent less likely to be anemic and grew about 1 centimeter more during the first year of the program.
While these results suggest that PROGRESA has had a positive effect on child health, they do not indicate which aspects of this complex program really matter. PROGRESA combines large cash transfers with requirements that individuals engage in a number of preventive health and nutrition activities. One cannot tell if the same results could have been achieved with just a large cash transfer and no behavioral requirements. In is also hard to distinguish between the relative effects of compliance with the various requirements. Answers to these questions would facilitate a better package and therefore improve the cost-effectiveness of the intervention. 
